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We claim: 



An aerosol composition of an aqueous dispersion of nanoparticulate drug 
particles, wherein: 

nanoparticulate drug particle; y' 

L 



/ 



(b) 
(c) 



essentially each droplet of the aerosol comprises at least one / 



the droplets are of a respirable size; and 

the nanoparticulate drug particles comprise a poorly iolubi^crystalline 
drug, have an effective average particle size of lessr than about 1000 nm, 
and have a surface modifier adsorbed on the surface thereof. 




2. The aerosol composition of claim 1, wheran the drug is selected from the 
group consisting of proteins, peptide, bronchodilatorsycorticosteroids, elastase inhibitors, 
analgesics, anti-fungals, cystic-fibrosis therapies, asthma therapies, emphysema therapies, 
respiratory distress syndrome therapiegfchr^c^oronchitis therapies, chronic obstructive 
pulmonary disease therapies, orgaiytranspl^iy rejection therapies, therapies for 
tuberculosis and other infections of the lungf fungal infection therapies, respiratory illness 
therapies associated with acquirer immro deffciencwsyndrome, an oncology drug, an 
anti-emetic, an analgesic, and a cardiovascular agent. 

3. The aerosol composition of claim 1, wherein the nanoparticulate drug 
particles have an effective stverage particle size selected from the group consisting of less 
than about 400 nm, less/man about 300 nm, less than about 250 nm, less than about 100 
nm, and less than ab{2(ut 50 nm. 

4. /The aerosol composition of claim 1, wherein the aerosol comprises a 
concentrat^6n of a drug in an amount of from about 0.05 mg/mL up to about 600 mg/mL. 

5. The aerosol composition of claim 4, wherein the aerosol comprises a 
concentration of a drug selected from the group consisting of about 10 mg/mL or more, 
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about 100 mg/mL or more, about 200 mg/mL or more, about 400 mg/mL or more, and 
about 600 mg/mL. 



6. The aerosol composition of claim 1, wherein th$*eifoplets of the aerosol 
5 have a MMAD of about 2 to about 1 0 microns. 

7. The aerosol composition o^Sclaifn 6, wherein the droplets of the aerosol 
have a MMAD of from about 2 to yabout fimicrons. 

10 8. The aerosol coraj^^itiopi of claihrtfwherein the droplets of the aerosol 

have a MMAD of less than^bout 2 microns. 



if* 



15 



ie aerosol composition of claim 1, wherein the droplets of the aerosol 
have an MMAD of about 5 to about 1 00 microns . 

10. The aerosol composition of claim Q 1 wherein the droplets of th 
hav^n^MAJJ oi about J>U to abOUl 60 micions. 




]/i . A spray-dried powder aerosol composition comprising aggregatesj 
gQ 20 nanoparticulate drug particles, wherein: 
A / ) (a) the nanoparticulate drug particles^fllfSnse a poorly soluble crystalline 
\^/<A < f<s^ * drug, have an effecjiye^average particle size of less than about 1000 nm, 

^J^s J andTia^arltt^ adsorbed on the surface thereof; and 

ie aggregates of spray-dried drug particles have a respirable size. 



25 



(ML 



12. The aerosol composition of claim 1 1 further comprising a diluent. 



^y 



13. The aerosol compbsitkm of claim 12, wherein/ essentially every diluent 



/. 




particle comprises at least one embedded nafreparticulate drug particle having a surface 
modifier adhered to the surface of the drug particle. 
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m 20 



14. The aerosol composition of claim 1 l^tflierein the drug is selected from the 
group consisting of proteins, peptides, broncfe(5ailators, corticosteroids, elastase inhibitors, 
analgesics, anti-fiingals, cystic- fibrosis/tfierapies, asthma therapies, emphysema therapies, 
respiratory distress syndrome thepdpies, chronic bronchitis therapies, chronic obstructive 

pulmonary disease therapie^organ-transplant rejection therapies, therapies for 

erculosis and othei^imections of the lung, fungal infection therapies, and respiratory 
illness therapies^sociated with acquired immune deficiency syndrome, an oncology 
drug, an antiemetic, an analgesic, and a cardiovascular agent. 

15. The aerosol composition of claim 11, wherein the nanoparticulafc 
particles have an effective average particl e size^ sfileeted-frtffTrniegroup consisting of less 
than about 400 nn^Jjess-ten^iBout 300 nm, less than about 250 nm, less than about 100 
nm^arra less than about 50 nm. 

16>v The aerosol composition of claim 11, wherein the aerosol comprises a 
concentration of^drug in an amount of from about 0.05 mg/g up to about 900 mg/g. 




17. The aerosol composition of claim 16, wherein the aerosol comprises a 
concentration of a drug selected > fn>m the group consisting of about 10 mg/g or more, 
about 100 mg/g or more, about 200 mg/g x or more, about 400 mg/g or more, about 600 
mg/g or more, and about 900 mg/g. 



a 3 
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18. The aerosol composition of claim 11, wherein the aggregates of the 
nanoparticulate drug particles have a MMAD of about 2 to about 10 microns. 



a. 3 

19. The aerosol composition of claim 18, wherein the aggregates of the 
nanoparticulate drug particles have a of about 2 to about 6 mictons. 

A 

(Li} 
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fhe aerosol composition of claim 11, wherein the aggregates of the 



10 



20. 

nanoparticulate dru^^articles have a of less than about 2 microns. 

/ VtiT 

2 1 . The aerosol competition of claim 1 1 , wherein the aggregates of the 
nanoparticulate drug particles have a &1M^9 of about 5 to about 100 (im. 

22. The aerosol composition of claim 2 1Y wherein the aggregates of the 
nanoparticulate drug particles have a Mfcfey? of aboutS^ to about 60 |im. 

J3. A freeze-dried powder aerosol composition comprising aggregate 
nanoparticulate drug particles, wherein: 

(a) the aggregates of freeze-dried drug partieteSTiave a respirable 
particle size; and 

(b) the nanoparticulate^fug particles comprise a poorly soluble crystalline 
drug, havg^rrfeffective average particle size of less than about 1000 nm, 

ave a surface modifier adsorbed on the surface thereof. 






24. The aerosol composition of ctekn 23, further comprising a diluent. 



20 25. The aerosol composition ofj^mm 23, wherein the drug is selected from the 

group consisting of proteins, peptide^wonchodilators, corticosteroids, elastase inhibitors, 
esics, anti-fungals, cystic-^OTOsis therapies, asthma therapies, emphysema therapies, 
iratory distress syndrojarfe therapies, chronic bronchitis therapies, chronic obstructive 
ulmonary disease therapies, organ-transplant rejection therapies, therapies for 
25 tuberculosis andjerther infections of the lung, fungal infection therapies, and respiratory 
illness therapies associated with acquired immune deficiency syndrome, an oncology 
drug, an/dnti-emetic, an analgesic, and a cardiovascular agent. 




26. The aerosol compositionofclaijxu^ whciuu lliu llUtioparticulate drug 
30 particles h^^s^t^f^C^wc^i^rsigQ particle size selected from the group consisting of less 
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^Iban^aboab^Q^ Jess than about 3UU nmrressihaft-a hout U i aii^bOTi f^QQu^) 



■^^^ m^jSdTess tha5fg&out_ 

27. The aerosol composition of claim 23, wherein the aerosol comprises a 
5 concentration of a drug in an amount of from about 0.05 mg/g up to about 900 mg/g. 



10 



28. \ The aerosol composition of claim 27, wherein the aerosol comprises a 
concentration of a drug selected from the group consisting of about 10 mg/g or more, 
about 100 mg/g ormore, about 200 mg/g or more, about 400 mg/g or more, about 600 
mg/g or more, and about 900 mg/g. 






29. The aerosol composition of claim 23, wherein the aggregates of the 
nanoparticulate drug particles ha^e a MMAE) of about 2 to about 10 microns. 

30. The aerosol compositiorhof claim 29, wherein the aggregates of the 
nanoparticulate drug particles have a MMAD of about 2 to about 6 microns. 

Ami 

3 1 . The aerosol composition of claim x3, wherein the aggregates of the 
nanoparticulate drug particles have a MMA^ of lessHhan about 2 microns 

32. The aerosol composition of claim 23, wherein the aggregates of the 
nanoparticulate drug particles have a MMs^c® of about 5 to abbjit 100 jxm 

A <X)3 

33. The aerosol composition of claim 32, wherein the aggfc^gates of the 
25 nanoparticulate drug particles have a MMAD of about 30 to about 60 

34. The aerosol composition of claim 23, further comprising sprayMried 
nanoparticulate drug powder, wherein the drug of the freeze-dried nanoparticulate drug 
powder is either the same or different from the drug of the spray-dried nanoparticulate 

30 drug powder. 
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36. 

propellant. 



3#! A dry powder nanoparticulate aerosol composition for use in a propella 
based pMDI comprising 

(a) aggregates of a nanoparticulate poorly soliiblgjejyStanrne drug, wherein 
the drug has a surface modifier^dsdfGed on the surface thereof, and the 
drug has an effective^vefage particle size of less than about 1000 nm, 
whereinJhe^ggregates have a respirable size, and 
a non-aqueous propellant. 



The aerosol composition^ f claim 35, wherein the propellant is a non-CFC 



V' 



it. 



A nanoparticulate aerosol composition for use in a propella 



SedpMDI 



comprising 
(a) 



a nanoparticulate poorly solubl^er^stalline drug, wherein the drug has a 
surface modifier ad§pfb€aon the surface thereof, and the drug has an 
effectivg^avgfage particle size of less than about 1000 nm, and 
^non-aqueous propellant. 



The aerosol composition of claim 3/fl wherein the propellant is a non-CFC 




m 20 ' 38. 

propellant. 



3p. A method of making an aerosol of an aqueous dispersion of 
nanoparticulate drug particles, wherein s^id nanoparticulate^ug-pafficles comprise a 
25 poorly soluble crystalline drug, hava/an effectiye-aVefage particle size of less than about 
1000 nm, and have a surface mp4ixi^^QS"bed on the surface thereof; wherein the 
method comprises: 

(aj^^providing an aquedu3*clispersib^of sai^J/fianoparticulate drug 
particles; and 
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(b) nebulizing saM dispersion to form an aerosol, wherein essentially each 

droplet of the a^^^Jxolj^prises at least one nanoparticulate drug particle 
and a surface modifier, anJhwherein the droplets are of a respirable size. 



comprising: 
(a) 



Sulky 



A method of making a dry powder nanoparticulate drug composition 

forming an aqueous nanoparticulate dispersion of apoctfly^ soluble drug, 
wherein the dispersion comprises crystallipe^lfug particles and a surface 
modifier adsorbed on the surfac^fcft£reof, wherein the drug particles have 
an effective average pajtiefei size of less than about 1000 nm; 
spray-drying JJie*fianoparticulate dispersion to form a dry powder of 
aggregates of the nanoparticulate drug and surface modifier particles, 
lerein the aggregates are of a respirable size. 




41 . The method of clainN^Q, further comprising adding a diluent to the 
nanoparticulate dispersion prior to spray-dicing, wherein following spray-drying 
essentially every diluent particle contains at leastsqneembedded drug particle and a 
surface modifier. 



20 
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^l. A method of making a dry powder nanoparticulate drug aeros^t^^^ 
formulation comprising: 

(a) milling under non-pressurized conditions^pcr6ny soluble crystalline drug 
and a surface modifier in a non^qtleous medium having a high boiling 
point to obtain a nanop^ttculate drug composition having an effective 
average particte^sfze of less than about 1000 nm, and 
evaporatkfg the non-aqueous medium to obtain a dry powder of aggregates 
pfmug and surface modifier particles, wherein the aggregates are 
of a respirable size. 



(b) 
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comprising: 
(a) 

(b) 



A method of making a nanoparticulate drug aefbSol lottj 

milling under pressurized cqji^titJ^fl^eeriy^SSluGIe crystalline 
drug and a surfa^^fip&^a^ifra non-aqueous medium; and 
evaporati5g ? ?5^rton-aqueous medium to obtain a dry powder of aggregates 
of ^rrf^fffKl wfa™* ™^^f>T partir1 pg , w h f rein-the-apff r ~fi Q +~ c T nr* 



10 



15 



^4. A method of making a dry powder nanoparticulate drug composition 



comprising: 
(a) 



(b) 



forming an aqueous nanoparticulate dispersion of an&cJfly soluble drug, 
wherein the dispersion comprises crystalling^fug particles and a surface 
modifier adsorbed on the surface th^of, wherein the drug particles have 
an effective average partigle^size of less than about 1000 nm; 
freeze-drying th£**ranoparticulate dispersion to form a dry powder of 
aggregatSsof the nanoparticulate drug and surface modifier particles, 
wherein thgLa flfirc gatoo arc uf a ic^ TTrrHr-sia e — 



45. The method of claim 44, further comprising adding a diluent to the 
20 nanoparticulatejlis^ to freeze-drying, wherein following freeze-drying 

^essentia^ at least one embedded drug particle and a 

surface modifier. 



46. A method of administerin 
25 aerosol comprises drug 

delivery-ti*we - for the aerosol administratis 



aeflpsol of claim 
of l(V$fcg/mL or gfeater, and wherein the patient 
Seconds or less. 



30 



47. A method of administering the aerosol of claim 1 1 to a patient, wherein the 
aerosol comprises drug at a concentration of 10 mg/g or greater, and wherein the patient 
delivery time for the aerosol administration is about 15 seconds or less. 
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48. A mfet^iod of administering the aerosol of claim 23 to a patient, wherein the 
aerosol comprises drug a^^qoncentration of 10 mg/g or greater, and wherein the patient 
delivery time for the aerosol admirtistration is about 15 seconds or less. 



49. A method of administering the aerdsql of claim 35 to a patient, wherein the 
aerosol comprises drug at a concentration of 10 mg/g or^greater, and wherein the patient 
delivery time for the aerosol administration is about 15 secb^ds or less. 



le afei 



50. A method of administering the aerosol of claim 37 to a patient, wherein the 
aerosol comprises drug at a concentration of ID iqg/g)or greater, and wherein the patient 
delivery time for the aerosol administration isfabdut 15 seconds or less. 
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